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The Interaction of Acoustic. Oscillations in Ion- s/181 60/002/06/45/050
and Electron-ion Plasmas B0O06/B056

phononic thermal conductivity, which must be known in order to be able to
establish the validity of Bloch's assumption concerning the equilibrium
distribution of phonons when solving the equation of motion in the con-
ductivity problem. The effect produced by screening the electric field of
icns is treated as 8 result of the zero plasma oscillations}of the electron
gas (which are analogous to the optical oscillations in 1on crystale). Tre
screening constant ko of the Coulomb field is at first estimated, and an

approximate expression for the velgcity of gsound in ion crystals is found.
Formula {3) gives the Hamiltonian H of the gystem of interacting ions; in
the latter the chaotic jon motion and its influence upon collective
vibrations may be neglected. The operators for the production and
annihilation of phonons (4) are defined and jntroduced into H. The non-

equilibrium distribution function Ng'(k - wave number) of the phonons

during the occurrence of a temperature gradient in the x-direction is
investigated for the case of a slight deviation from equilibrium. For the

n 2
mean path length of the phonons one obtains lp ﬁv22—-—9 {1 n 62/k
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#- AUTHOR: ,EEEQEEEEIEJ_XEBSE4
TITLZ: Temperature dependence of the electrical conductivity of
metals in a magnetic field
PERIODICAL: Fizilka mctallov 1 metallovedenive, 15, no. 2,
' 963, 166 - 109

. TEXT: Lifshits et al (ZhETF, 1956, 31, mo- 1, 2% have reported

an expression for the rosistance of a metal in a magnetlc field
which includes the naraimeter which is a measule of the mean
time interval between collisions. For low-tecmperatures and static
fi-elds the mean free time cannot be rigorously introduced and

it is therefore not clear whether the temperature dependence ‘of t
is the same as in the absence of the field. To elucidate this i
problem the author determined the dependence of the conductivity
tensor on the temperature for a dispersion relation of the form

2 . .

e(p) = p /2m . It is shown that the form of tnis tensor is such,

that t is of the same order and has the same temperature depen—
dence as in the absence of the magnetic field. Calculations have
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showvn that this conclusion remains in force even for a general

dispersion relation.
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ABSTRACT: 1In connection with the-diffiCulties-encountered in the = |
past in separating the monotonic susceptibility ofrtheeconduction Lo
electrons from the lattice susceptibility: the authors calculate. R
the dependence of the susceptibility on the temperature and on the !

magnetic field by first determining the magnetic moment of theVCOnré'
An expression is then obtained’ .

dﬁction‘electronsein”stropgwgie}ds. her
jbility in expliclt”fbrm“and'a'criterioneismde?iygqgj]"

for the suscept

Card 1/3

APPROVED :
FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001651130006-8"



" : »I?I?RS)VED FOR RELEASE: 07/13/2001

e T S e R S S i =~ CIA-RDP86-00513R001651130006-8

L 1651565
ACCESSION NR: AP5000356

for magneticrfields which can be regarded as strong for this calcu-| .
jation. ~Calculations are made forvboth'quadratiC'(but_anisotroPic)jt
and arbitrary dispersion laws. and it is shown that for the latter i
case an experimental investigation of the magnetic susceptibility, :
will yield the field dependence,of the energy and of the state ;
denwity at the ground state; in the case of a quadratic dispersion i’
law in strong magnetic fields, the total magnetic moment (diamag- -
netic and paramagnetic) tends to saturation. The monotonic part

of the susceptibility is obtained by subtracting the oscillating

part (the deHaas--VanAlphen_effect). It is concluded that in

strong magnetic fields the magnetic moment in the main approximation B

does not depend on the temperature and is determined only by the e
magnetic—field-—dependence of the ground state energy. In extremely
strong magnetic fields, the magnetic moment is subject to 2 small
increment that depends linearly on the temperature; -the proportion- -
ality coefficient is determined by the density of states at the ;

ground state. Orig. art. has: 22 formulas.
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4497. SKROTSKIY A.1. and/MILLER T.L. Clin. for Child.Dis. of the Med. Inst.,
~OdeEza. > Application of mud packs to children in the

early stage of recovery from poliomyelitis (Russian text)

VRAC. DELO 1956, 7 (709-T14)
After using the method for periods up to 1 year, good results were obtained in
64% of cases, but in patients whose illness was of 5 or more years’ duration, only
18% of successes was obtained, Concurrently the patients received massage,
exercises, vitamin B, hacmotherapy, dibazol etc. In all 385 children were under
observation. [n 38 children the mud therapy was given in the subacute phasec.
Usually after the first 2 or 3 treatments the pain in the limbs diminished or even
disappeared and recovery of movement took place in paralysed muscles. This re-
covery of function was irregular. Recovery was delayed longest in m.m, quadri-
ceps, peroneus brevis, peroneus longur and deltoid. It took up to 1 or 2 yr. The
course of mud therapy comprised from 15 to 30 treatments. All the children to-
lerated them well. The children were kept under observation after discharge from
the unit and long-term domiciliary treatment was arranged - massage, exercises
and orthopaedic measures. One month after discharge diathermy was given; sun
baths were also provided; after 3 months a course of dibazol; after 5 months a
course of galvanism and ultra-violet irradiation. The mud treatment was repeated
after one year or sometimes after 6 months. The full course of treatment extend-
ed over 3-4 yr. One year after the commencement of mud therapy, 10 children
nad recovered, 24 had regained full movement, in 1 movement was stronger and
1 child showed no change. Improvement was particularly marked in those children
having repeated mud therapy. Each further treatment gave benefit.
Belova - Leningrad(XX,8,7)

e e o s —— g e 5 2 -

CIA-RDP86-00513R001651130006-8"




"APPROVED FOR RELEASE: 07/13/2001

CIA-RDP86-00513R001651130006-8

‘v‘qfﬁh
nt. 20---%
on of Li8
f gravity on the Propagati
fiuence O
o On the In

. a2 1 t'
tleralizec 100!16.1 eq 510!\ AlSO bhe LCuatlo!\a of XlISt BDPIOX ns lou

1 de-
Additions
the vody -
tation of
3 jon of T© jed.
the airect der Tev
also “i“d51§2ted in the pape¥ un
1s are
?%i reprodu°t1°n)°

“S.uuKIROV".
Ural Polytechnic %nigitizidemy
ASSOClATIOgY FOK V.A.,Member o
RESENTED V556
gUBMITTED 26.7

Card 2/2

APPROVED FOR RELEASE: 07/13/2001

CIA-RDP86-00513R001651130006-8"



"APPR
AF VED RELEASE: 07/13/2001

A _g,‘_._ﬁ,__w [,

CIA-
- P86-00513R001651130006-8

USSR/Physics of Magnetic Phenomena 38-6-11/23

AUTHORS: ngroyskiy,lGJy,”ggg Kurbatov, L.V.

TITLE® Thermodynamical Theory of Relaxation and Resonancé Phenomend
in Two-Spin Systems (Termo kaya teoriys relaksatsion—
nykh 1 rezonansnykh yavlen d pinovykh sistemakh)

PERIODICAL: 1zvestiya Akademil gauk SSR, riys Fizhicheskaya, 1957, Yol 21,
46, pp 833-843 (USSR)

ABSTRACT: gubstances with pure spin magnetism are conaidered. They can
be represented as @ combination of two spin-systems with dif-

ferent partial magnetizations and gifferent gyromagnetic factoTs.

Tt is assumed th to magnetic pro-
g of the aubstea d -1ndependent.
In this case, the state O
yericed vy 3 temperatures: o
be constant. n-gystems,
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In the article, "On the Iniluence of Gmit, on the Propag.tion of light
G. V. Skrotskiy of the Ural Polytechnicel Institute iment e iie GalW
Sbtains &n erpression for the angle of rotation of the plane of polari:a-
tion of an electromagnetic wave which passes through the gravitational
feld of » rotating spherical body. The electromagnetic field equations
are wri*+ten in the form of Mawell's equations for a moving anisotronic
medium. The properties of the metrical tensor determine the enisotropy.
(Doklady Akademii Nauk SSSR Vol 11L, No 1, May 57, PP 73-76) (U)
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ATPPIGRS srrotskils 6, Ty gyryeno’e . Ses Tz 7un0?y 7. G.
pTeLE: ‘The Influence of Puramagnatic FElectron Resonance on the

Optical pgffect of Faraday at Lov Tcmperatures (Vliyaniye
elektronnogo paramagnitnogo rezonansa na opticheskly gffekt
peraioya PrY nizkikh temperaturakh)

PERIODICAL: zpurnal eksperimental‘noy i teoreticheskoy fiziki, 1953,
yol 395, ¥ 6, PP 1471-14T4 (USSR)

+RSTRACT: paniels and WasemeyeT (paniyels: Yezemeyer)(Ref 1) experimen”
tally investigatea the influence exercised by magnetic
resonance O tne optical Faraday (Faradey) offect. They worked
with neodymium athylene gulfate single crystals at 1.9 K,

authors of the present papeT investigated these phenomena on
the basis of the usual macroscopical theory; &% explicit ex-
pression is derived for the angle of robation of the polariza-
Card 1/&1 tion plane of & 1ight wave neal paramagnetic resonanceé in a

p
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S0V/56-35-6-22/44
he Influence of Faramsgnetic Zlectron Resonance on the Gptical Effect of
Faraday at Low Tezperatures

radio-frequency field which is weak in comparison to the con-
stant magnetic field Ho. The influence of paramagnetic re-
sonance on the optical effect is based upon spin-orbit inter-
actions. The dielectric constanl characterizes the optical
properties, and as the state of the spin system varies con-
siderably within range of paramaznetic resonance, a change

- of the state of the spin system (in consideration of spin-
orbit coupling) leads to a variation of the dielectric con-
stant, which fact explains the influence exercised upon opti~
cal properties. Theoretically, the problem was dealt with ac-
cording to the method outlined in reference 4. The ansatsz for
the gpecific angle of rotation of the polarization plane is,
according to Vol'kenshteyn (Ref 5) the following:

0 = (w/4c) (nf - ni)/n, where the refraction index n_  is ck/w
for right-handed and left--handed circularly polarizea waves

respectiwly., The following approximated solution is obtained:
0 = (Zﬂy/c)nMoz (see figure). For strong radio-frequency

fields there is only qualitative agreement between this formula
Card 2/% and the experiments. There are 1 figure and 5 references, 2 =<V <

.*‘
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LUTHORS : skrotskiy, G. Ve Alimov, Yu. I.
TITLE: Ferromagnetic Resonance in a Circularly Polarized ElectTo-

magnetic Field of Arbitrary Amplitude (Ferromagnitnyy
rezonans Vv polyarizovannom po krugu elektromagnitnom pole
proizvol'noy amplitudy)

PEPIODICAL: Zhurnal eksperimental 'noy i teoreticheskoy figiki, 1958;
vol 35, Nr 6, DD 1401-1484 (USSR)

LBSTRACT: 1t is the aim of the present paper to analyze the exact
eolutions of the equations of motion of magnetization, viz.
of the equation of the Bloch (Blokh)-type

> >

T = y[MH] + (X;ﬁ - M)/x as_well as of the Landau-Lifshits
equations (Ref 1) ™=y E§]+ a[ﬁ’;{ , « £ 0, where 7= ﬁ/l\{s
and.ﬁ = ﬁo +'ﬁ. In the introduction, the regpective experimen-

tal investigations carried out by Damon (Demon) (Ref 2),
Bloembergzen and Wang (Blumbergen and Vang) (Ref 3), as well
as the theoretical :avestigation by Suhl (sul) (Ref 1) are
discugsed in short. The present paper investigates the solu-
Card 1/2 tioug of the aforemenﬁwn&iequations in a circularly polarized
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Electrical Conductivity of Ferromagnetic Metals in a Radio-Frequency
Field
qualitative agreement with eXperiment° The present
authors at set up @ quantitative theory of the
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On the TheoTy of NucleaT Paramagnetic Resonance jn Liquids
(x teorii yadernogo paramagnitnogo regonanss v zhidkostyakh)

zhurnal ekeperimental'noy i teoretichesk

Vol 36, Nr 2, PP 481-48T (ussR)
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motion for the pagnetization vector. Thermal motion vas taken
into account by reference 6 (as intransle.tory-reference
vy £(t) = exp(~ 1t} /cc), which describes the Braun and

rotational motion, The oorrelation time 't,‘c is for rota.tional

motion & function of temperature, motion, and dimensions of
moleculeg,for translatory motion it

position of

these assul

I “ (Ref

vasis of ¥

located in & ¢ field Ho =

radio&frequency fiel , For the relaxation times T“

eege LOT gater at 20°C with & = 1.45,10 cmy b = 1,54.107 cm
T, = 0.32.10"  'sec and v/u = 30.10“2"'cm3 (Rof 8), one ovains

with (36) 1=

_—1—
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AUTHORS: .§§£3£EEEXL’§;~EJ, Kokin, A. A¢

PITLE: on the Disordered Free precession ©
of Atomic Fuclei (0 neuppryadochennoy s
negnitnykh momentoV atomnykh yadeT

f the Magnetic Homentis
vobodnoy pretsessii

tal'noy i teoreticheskoy fiziki, 1959,

- 933 (ussn)

zhurnal eksperimen

YERIODICAL:
vyol 36, NT 3, PP 932

ABSTRACT:
theoretlcally jnvesti

d vertical to Ho.
he Ho—field signal danping

the circuit) causes fluctuations of the
f the pick-up coil; these fluctuations
are determined, on the one nand, DY the thermal noise and,

i fluctuafzions of the sample.

on the otheT, by magne i
Whereas a fo already derived (Ref 1) for
2 caused by the thermal

density of the pean voltage gquare VT,

of a gufficient homogeneity of ¢

(increase of noise in
voltage at the end O
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On the Disordered Free Precession of the Magnetic Moments SOV/56—36-3-49/71
of Atomic Nuclei

noise in the pick-up circuit, the authors in the present
paper derive analogous formulae'describing voltage fluctua-

tions caused by magnetization fluctuations (VM)' It was

found possible, in the case of conditions being favorable,
to separcte the signal of disordered free precession of

magnetic nuclear moments from the thermal noise spectrum.
The ratio

2 2y . , 2
= (VM)Y/(VT)y js found to Dbe proportional to (yﬂo) .

There are 2 soviet references.

ASSOCIATION: Ural'skiy politekhnicheskiy institut (UrahsPolytechnic In-
stitute)

SUBMITTED: October 28, 1958
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AUTRORS ¢ gxrotskiys G Yex Alimov, Yu. I- sov/56-56—4«44/7o

TITLE: fhe Influence of the Shape of the Specimen on
Ferromagnetic Resonance in a Strong Radio-Frequency Field
(Vliyaniye formy otrestssns ferromagnitnyy rezonans V

gil'nom radiochastotnom pole)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959,
Vol 36, Nr 4, PP 1267-12T1 (uSSR)

ABSTRACT : Experinentally (Refs 1, 2) it was shown that the
magnetization component Mz decreases slowly in the direction
of the constant field Ho with growing microwave poweT. This

effect was theoretically investigated oY sunl (Refs J» 4)
and derived by using the Landau—Lifshits equation (1)

2 +x{fm§eq + ah 7}],, 0, & =—ﬁ/ma , a)0; )0, for an

r.f. field hc’ the amplitudes of which are great compared

to the threshold field h 3 By =0 H(B.OBAH/MMS)VZ-

Card 1/3 The authors of the present paper analyze the exact golutions
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The Influence of the Shapé of the Specimen on SOV/56—56-4-44/70
Ferromagnetic Resonance in a Strong Radio-Frequency Field

of (1) for nonspherical ferromagnetic gpecimens in an
r.f. field of arbitrary amplitude (they had already

derived the golutions in a previous paper (Ref 5). It is
found that above & certain value of h_the motion of the
magnetization vectorT becomes unstable? The S10W decreasé
of the magnetization component and the ghift of the
resonance field f

or field atrengths h&} b, aTe explained.
> h the neight of the absorption peak decreases and
c
agree essentially with
of m, on g at Ty = 10

At ho
jts width increases. The results
those obtained by suhl. The dependence
for dgifferent values of a is shovwn by figure 1; figure 2

gshows the influence exercised by the nonsphericity of the

in dependence on a~ with N> 100;

gpecimen upon m
2 2
on contains the curve mz(a )

the diagrad for comparis
for a homogeneously magnetized spherical gpecimen- The
denotations apply to a system of coordinates rotating

round H_ = with the frequency s where (1) has the form
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Ferromagnetic Resonance in a Strong Radio-Freguency FPield

[E’é] + [E[ER]}: 0, withg = (x'ilef-ﬁ Y aw,
R L ese-tie b gl

Ul
There are 2 figures and 6 references, 1 of which is Soviet.

ASSOCIATION: Ural'skiy politekhnicheskiy jinstitut (Ural Polytechnic
Institute)

SUBMITTED: October 28, 1958
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‘AUTHORS ¢ Kokin, A. Ady skrotski Go Vo
TITLE: The TheoTry of Paramagnetic Regonance in Systems Containing

Two Kinds of Magnetic Homentsa

PERIODICAL: Zhurnal eksperimental-noy i teoreticheiﬂmy fiziki, 1959
Yol 37, Nr 2(8)s PP so2-199 (755%) o

ABSTRACT: The authors develop a betler and more complete (8 compared
to that of Go y. Skrotskiy, Ref 4) thermodynamical and micro-
acopical tneory of gystems containing two kinds of magnetic

tions M1 and ¥ .The thermodynamical tneory of the systems
under consideration can be jeveloped .on the basis of the
thermodynamics of irreversible proceaseso,The paramagnetic
gample 18 considered to be in 3@ constant mggnetic field
H=H_and in an alternating nagnetic field n(%)s ahich 18
a afight aisturbance to the nhermodynamical equilibrium° In
this case the partial magnetizasions mj=mj(t) (j=192) of the
gubsystems satisfy the equations My 5 EF& le,jk(hm(t) - hlx;)9
9
1,m= X3¥12} ik = 1;2, which &T€ iinear with respect ¥ the
Card 1/3 yariable fielde. In these equationss
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Y‘k‘X; (“"“k(t)‘ﬁ;), ﬁ; =Xk'ﬁ denoting the partial magnetiza-

tions of tic subs
gysten of the
magnetiZations are

theae equations depend upon

the gubsystemns shich in the
8 f the
magne 1attice-
ppe varial ; subsys
and is arbit 3 d [ to the temperajure o
the sampleo i gnetization n(%)=0
in the cons i
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The Theory of Paramagnetic Resonance in Systems Containing Two Kinds of
liagnetic Moments

choice of the Hamilionian it is possible to account for the
quadrupole moments of the nuclei,._atoma and ions and their
interastion with the local inhomogeneoua and generally fluc-
tuating electric field. Moreover, it is poassible by these

means to account for the weak direct_and indirect exchange
interactions (which lead to a hyperfine.atructure). The relaxa-
tion functions are determined for a homageneous and isotropic a
medium. The relaxation time and the displacement of the resonance
frequency of one subsystem are intemelated with the relaxation
time and the resonance frequency of the other subasystem. This
means that a general relationship exists analogous %o that

of Kramers-Kronig. The real and imaginary part of the suscepii-
bility are interrelated through these relations.There are

9 references, 5 of which are Soviet.

ASSOCIATION: Ural'skiy politekhnicheskiy institut (Ural Polytechnic;i
Institute)

SUBMITTED: March 5, 1359
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24(3) 50V/56-37-3-32/62
4UTHORS: Squtskig G. V., Kokin, A.A.
RS ARI E R RRY
T1TLE: on the Influence of the Coherent Magnetic Dipole Radiation on
Magnetic Resonance

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959,
yol 37, Nr 3(9), PP 802-804 (USSR)

ABSTRACT: L. I. Mandel!'shtam (Ref 3) was the first to find out that
cohereuce phenomeng i the emission of electromég-
netic quanta caused by a spin system, if the wavelength is

grester than the dimensions of the system; these phenomena

lead to & considerable 1 diation width of the

line (cf. also Refs 1,2,4). V>

taking spin interaction into account by means of a general

radiation field in the radio leads to 2 shift

of resonance frequency. In t

calculate the corrections to the relaxation

the additional resonance frequency shift caused by t

radiation field. As expected, the quantum theory, within the

approximation jnvestigated, jeads to the same results as the
yard 1/4 classical one. The classical equation of motion for 2 magnetic
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S0V/56-37-3-32/62
On the Influence of the Coherent Magnetic Dipole Radiation on Magnetic
Resonance

moment ﬁ of a homogeneously magnetized sample that 1is small
compared to the wave length of the radiation, is set up ac-

3 3=y dywy, .
cording to Ginzburg (Ref 6) as follows:‘g =Y Uﬂ] - 3 E}M] +
" NV
+ ;%3&98]; v = C/Vag js the phase velocity of light in sample

matter, and Qhﬁtscv_1/3. Classical equations describing the

magnetization M = u/V are derived. The quantum-theoretical
treatment of this phenomenon is carried out (for weak radio-
frequency fields) by means of the method developed by Kubo and
ffomita (Ref 7)° The time-independent paft of the Hamiltonian is
- A A L A A

written down in the form¥® =X, +¥, +3 =%, +J0', where

A ‘+ . l . A .
®, = - KNO%IJ and ¥ =%7\(ak>\ak7\+ 2) ﬁvk,ﬂﬁ describes the

interaction of the magnetic moments with the external constent
Card 2/4 magnetic field,j€2 _ the Hasmiltonian of the radiation field,
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S0V/56-37-3-32/62
on the Influence of the Coherent Magnetic Dipole Radiation on Magnetic
Heaonance

- +1 corresponds to the two possible values of the polariza-
tion. The Hamiltonian of the interaction of the magnetic moments
with the radiation field is, if the dimensions of the system
are considerably smaller than the wave lengths obtained as

R N A
¥ = - ivk kZ)\VZ’n‘lv k/V %(-1)“ Ija E’k-x-a (ékx - é’lt\.) Relaxa-

tion time and resonance frequency shift may be found in an
analogous manner as shown by one of the authors' previous pa-
pers (Ref 8). In conclusion, the case is briefly discussed in
which the sample is assumed not to be in free space but in a
resonator, and the hereby caused change of signal characteris-
tic is investigated. If Q'Quo) is the quality of .an ideal

resonator with magnetic field, and Qo«uo) that of a real

resonator without a magnetic field, and QQQO) zhat of a real
Q. (6y,)
resonator with magnetic field, Q' (W) = - — holds;
o/ 7 (w)/alw,) -1
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O0n the Influence of the Coherent Magnetic Dipole Radiation on Magnetic
Resonance
QO/Q and Q could be measured directly, and thus the frequency
dependence of the relaxation time could be determined. There
are 8 references, 5 of which are Soviet.

ASSOCIATION: Ural'skiy politekhnicheskiy institut (Ural Polytechnic Insti-
tute)

SUBMITTED: April 17, 1959
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AUTHORS s Skrotskiy, G.V., Kokin, A.A.
TITLEs On radiaticn effects in magnetic resonance

10, 1961, 159, abstraci 10v326 (V

PERIODICAL; Referativnyy zhurnal, Fizika no.
Kazansk, un-t, 1960, 46-50)

sb. "Faramagnitn. rezonans" , Kazan',

TEXT: The authors calculate corrections to the times of longitudinal Ty
and sransversal T, relaxation, due to radiation effects, for the case when a
raramagnetic specimen 1is placed into a resonator of arbltrary shape, possessing
a high Q-factor. The role of .radiation phenomena is discussed for the case when
~he specimen is in +he resonator and resonance frequency CJO = ’(r H, 18 consid-
erably greater than inverse relaxation times caused by intramolecular mechanisms.

V. Avvakumov

te; Complete transiation]
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AUTHORS : Kokin, A.A., Skrotskiy, 0.V.

TITIE: On the role of self-diffusion process in the theory of magnetic re-
o sonance

FERIODICAL: Referatlvmyy zhurnal .Fizika, no,10, 1961, 153, abstract 10Va69 (V
_ sb, "Paramagnitn. rezonans" , Kazan‘, Kazansk. un-t, 1960, 171-176)
TEXT: The authors discuss the role of -translational Brown moilon in the
magnetic resonance theory. . This type of motion 1is essentlal at determination of
the .shape of absorption line in the case of electronic or nuclear magnetic re-
canance in liquids, solutions, gases and some solids, The correlation function
for scalar and dipole-dipole magnetic interactions is calculated for the case: of
proton resenance in a paramagnetic solution.- '

V., Avvakumov

tpstpacter's ncte: Complete translation]
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s/139/6o/ooo/03/005/045

Eog%éEgﬁ%otskiy, G.V.

TITLE: Effect of Electron Magnetic

Resonance7£n the Optical

Properties of Ferromagnetic

PERIODICAL:
1960, Nr 5, PP 32 -

ABSTRACT: Using

account spin orbit interactions.
of the refractive index of a gyrotropic
the conditions of magnetic resonance.
obtained for the rotation of the plane of polarisation of
function of amplitude and frequency

of the rf field for transparent paramagnetic and ferro-

A study is made of the effect of ferro-
on the optical Kerr effect and the

a light wave as @

magnetic bodiess
magnetic resonance
results obtained

gqs (1)-(3), which
of motion for the
media, the latter

Cardl/3 TFor ferromagnetic

materials
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58 (USSR)

are compared with experiment.

macroscopic equations are taken in
must be supplemented by the equation

magnetisation M.
is chosen in the

A SR RS ST SO ~
L e e

fnd Paramagnetic Bodies 'y\

Fizika,.

a system of macroscopic equations, taking into

a calculation is made
medium under
An expression is

The
the form given by

In paramagnetic

Bloch form (Eq L), #//62

the Landau Livshits form given
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Effect of Electron Magnetic ResonanceEgﬁ {Eélgptical Properties of
Ferromagnetic and Paramagnetic Bodies

by Eq (5) is employed. It was shown in a previous paper
{(Ref 3) that Eas (1)-(3) together with Eq (4) or Egq (5)
take into account spin orbit interactions. In fact, the
self-consistent field Hi is due to spin-spin and
spin-orbit interactions. Eq (1) does not include the
damping term but this has no fundamental effect on the
final results. The change in the optical properties of
solids in magnetic resonance, and in particular the
resonance Faraday effect, may in the case of paramagnetic
media be used to determine the longitudinal and transverse
relaxation times qﬁy and T, - It is shown that the

relative change in the rotation of the plane of polari-
sation is given by Eq (25). while the width of the
absorption line can be determined from Eq (26). Egq (25)

is the same as the expressionAobtained by Daniels and
Wesemeyer (Ref 6) by another method. Using experimental
value for AB/O at resonance (Hu = 0) and H_. one }/C/

can calculate \5“ and Ty (HC 15 the constant magnetic

Card2/3
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Effect of Electron Magnetic ResonanceEgg {Eélgptical Properties of
Ferromagnetic and Paramagnetic Bodies

field). The effect of paramagnetic and ferromagnetic
resonance on the optical Faraday effect can be used in fast
modulation of beams of light by varying the amplitude

of the rf field.

There are 2 figures and 11 references, of which 1 is
French, 1 German, 5 English and 4 Soviet.

ASSOCIATION: Urallskiy politekhnicheskiy institut imeni
S.M. Kirova (Ural Polytechnical Institute imeni }//E;

S5.M. Kirov)

SUBMITTED: March 16, 1959
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AUTHORS: Korshunov, V.A. and Skrotskiy, G.V.
TITLE: Oon the Doppler EffecQWin the Theory of Yawilow= _ e -

Cherenkov Radiation
N4

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika,
1960, No.h4, pp.56-59

TEXT: It is well known that an electric charge moving

through a medium with a velocity which is greater than the phase
velocity of light in the medium loses energy by radiation even

when the velocity is constant. The classical theory of this
phenomenon (Vavilov-Cherenkov effect) admits of a simple geometrical
interpretation. The electromagnetic field due to a charge moving
along the z-axis with a constant velocity v = Bc in an infinite
medium having a refractive index n can be derived from a scalar DK(
potential ¢, since X and y components of the vector potential

are zero and the z~-component is given by

- pBn2 d 30

A, = pn ¢ and v 3z + 3¢ ° 0.

This result is used to obtain an explicit expression for the
Card 1/2
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On the Doppler Effect in the Theory of Vavilov-Cherenkov Radiation

potential ¢ in a non-dispersive medium. The results obtained

are then used to investigate the Doppler effect in the above case.

The final formulas are well known and the present paper presents \)x{
a different way of deriving them. There are 1 figure and

6 Soviet references.

ASSOCIATION: Ural’skiy politekhnicheskiy institut imeni S.M.Kirova I
(Ural Polytechnical Institute imeni S.M.Kirov)

SUBMITTED: August 24, 1959
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AUTHORS: Skrotskiy, G. V.. Izyumova, To Go
_\_—/‘-’ ’}‘

TITLE: The Magneto-optical Kerr Effect’ in Ferromagnetic

Substances ilaced in a Radio-frequency Field

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, Nc. 85 PP. 1739-1740

TEXT: In an earlier werk (Ref. 1) the authors have devealoped a
marroscepic theory to explain the observed effect of electron para-
magnetic resonance cn the optical Faraday effect. The methed developed in
Ref. 1 for the determiration of tte refractive index of non-conducting
paramagnetic media in the presence of a radio-frequency field is., in the
present work, extended to conducting ferromagnetic substances. This qab
anables one to make an estimate of the effect of ferromagnetiZ rescnance
on the magnitude of the magneto-optical Kerr effect. This happerns feor the
special case when the direction of propagation of the linearly polarized
light wave; hitting perpendicularly the ferromagnetic mirror magnetized
to saburation, coinecides with the direction of the magnetizing field.
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Starting from the system cf equations (1) - (4), a dispersicn equation is

obtained and from this an expression (in the first approximation) for the
refractive index of the polarized light wave is derived. Purther, an
expression for the angle ¢f rotation of the phase of polarization of
light on reflection at a ferromagnetic is given. It is shewn that in the
region of ferromagnetic resonance this angle is diminished. Also an
expression is cbtained for the depth of penetration of the radic
frequency waves in the dielectric, which is essentially greater than that
for lightwaves. Thare are 5 references: 3 Soviet, 1 Canadian. and * US.

ASSOCIATION: Ural’skiy politekhnicheskiy institut Sverdlcvsk {Ural

CIA-RDP86-00513R001651130006-8
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Polytechnic Institute, Sverdlovsk)

SUBMITTED: December 30, 1958 (initially) and August 30, 1959 (after
revision)
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AUTHORS: Izyumov, Yu. A., Skrotskiy, G. V.
TITLE: Spin Resonance on Conduction Electrons.in Ferromagnetic

Metals?\

PERIODICAL: TFizika tverdogo tela, 1960, Vol. 2, No. 8, pp. 1766-1772

TEXT: The spin resonance of conduction electrons in alkali metals has
been already investigated both theoretically and experimentelly. It is
found that the diffusion of conduction electrons in the skin layer leads
to a strong asymmetry of the absorption lines. For very fine metallic
particles, which are smaller in size than the thickness of the skin, the
symmetry of the absorption lines is retained. In this case the line- v{
width amounts to some ten oersteds and depends linearly on temperature,
and tends to a definite value for T-0°K. It was shown that for alkali
metals the resonance takes place at the Larmor frequency. Now, the
problem the authors posed for themselves was to investigate the
conditions for the resonance absorption on conduction electrons in
ferromagnetic metals. Since in this case there exists a spontaneous
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magnetic moment, the energy of the conduction electrons must depend on
the orientation of the spin relative to the magnetization vector, and
for the simplest case it may be assumed that the energy of an electron

Ei ig a function of both the quantum numbers k and ¢ (quasimomentum

and spin). The form of the magnetic resonance gbsorption lines is
caiculated on the assumption that the effective mass of conduction
electrons depends on the orientation of the spin relative to the
spontaneous magnetic moment. The interaction of the electrons with one
another and with the lattice is described by the operator ¥jpt, in terms
of which the energy of the system of conduction electrons in the second
quantization representation is represented by the Hamiltonian

£ - ;ﬁfg aédaﬁd + Xint . If §a is the spin operator of the electron
ko CoT A
system, the operator of the magnetic moment may be put as M, = 2465

(po-Bohr magneton). The §i (i = x,y,z) are given by formula (13), the
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3 A A
commutators [éi’ QCJ (regardless of Hint) WY (14). Finally the special
case is investigated, where eﬁ - gﬁ = £. is independent of i,‘The

calculations are carried out in the zeroth approximation in relation to
Lintr -0 the interaction among the elementary excitations is not

taken into account. There are 13 references: 5 Soviet, T US, and 1

Japanese. LX{

ASSOCIATION: Ural'skiy gosudarstvennyy universitet (Ural State
University). Ural'skiy politekhnicheskiy institut

Sverdlovsk (Ural Polytechnic Ingtitute, Sverdlovsk)

SUBMITTED: May 7, 1959 (initially) and February 27, 1960 (after
revision
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AUTHORS : _Skrobukig. G. V. and Izyumova, T. G. \

TITLE: The Theory of the Optical Faraday-Effect in Ferrimagnetic
Garnet Single Crystals in a Radiofrequency Field

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 10, pp. 2458-2460

TEXT: The authors first show that by increasing the amplitude of the
highfrequency field up to values that correspond to the line width aHg
of the ferrimagnetic resonance absorption; the angle of rotation @ of the
plane of polarization of the light waves may be made zero. This would

- make possible-a quick modulation of light intensity by changing the
amplitude of the radiofrequency field. The paper by Dillon (Ref, 1) is '
then discussed, in which the rotation of the plane of polarization of b;</
light in thin plates made of rare earth ferrites was investigated. It is
shown that here demagnetization must be taken into account, that is to
say, in the equation for the magnetization of ferrimagnetics H, must be
replaced by Hy - 4nM,. There are 1 figure and 6 references: 2 Soviet,
2 US, 1 Canadian, and 1 Australian.
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AUTHORS: Skrotskiy, G.V. and Kokin, A,A.
TITLE: ~6n The POssible Role of Coherent Effects in Magnetic
Resonance |
PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy,

Radiofizika, 1960, Vol. 3, No., 4, pp. 650 -~ 655

TEXT: In magnetic-resonance experiments the specimen is placed
in a coil included in a resonance circuit or in a resonator,
and this has an important effect on radiative corrections.
Consider a specimen placed in a resonator of volume Vp of

arbitrary form placed in an external magnetic field Ho = Hz .

If the Q-factor of the resonator is very much greater than
unity, the natural frequencies W, of the resonator and the

proper functions th(r) are not very different from the

natural frequencies and the proper functions of the resonator
when there are no losses, The latter are determined by Eq. (1)
and the boundary conditions for an ideal resonator. The
parameter g(nl. n,, n3) in Eq. (1) assumes discrete values
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On the Possible R3le of Coherent Effects in Magnetic Resonance

and the two values of the subscript A , i.e. + 1 s correspond
to the two possible states of polarisation. The proper
functions th are looked upon as orthogonal, i.e. they

satisfy Eq. (2). where « represents the components of the
vector an in circular variables; i.e.

1
‘.'tl = i v—;;—' (VX _7_— lvy), Vo = Vz °

The damping in the resonator can be taken into account by
introducing complex frequencies, as indi-ated by Egq. (3).

The radiation field in the resonator containing a small
specimen volume V can be found from Eq. (4), whose solution
is given by Eqs. (5) and (6). Beginning with a certain value
of n =mn_, when the change in an(E) takes place over

distances which are small in comparison with the dimensions of
the specimen,; i.e.

Card 2/4

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001651130006-8"



APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001651130006-8

T e SEEVL T

3 e e = S

8598l

s/141/6o/oo3/004/oo9/019
R E032/E314
On the Possible Role of Coherent Effects in Magnetic Resonance

c/uon < Vl/3 = c/u)m

zones with n > n_ can be neglected so that
< = .
Y-)\n(E)d _g)\n(o) (n< n ), M(r,t) = M(O,t)

Bearing in mind Eq. (7), the radiation field is given by

Egs. (8) and (9). In steady state (frequency ) the
magnetisation is given by Eq. (10), which for small deviations
from the equilibrium state, Ma(t) ~ e T T

~~ X‘OHOBaO o . may be replaced by Eq. (11). If the

external magnetic field h(t) has a"eft polarisation in the
plane perpendicular to the comstant mgnetic field Ho (Eq.12),

then neglecting radiative reaction, the magnetisation is
given by Eq. (13). Substituting this expression into Eq. (8),
it is found that the magnetic field is given by Eq. (14).
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The latter equation represents the main result of the present
work, Using Eq. (11), the analysis can be extended to a

system of equations which can be used to determine M_(t),
taking into account the reaction due to the radiation. This
system of equations assumes a very simple form in two special
-~ases, which are considered at the end of the present paper, where
e<pressions are derived for the relaxation time and the shift

in the resonance frequencygdue to radiative corrections.
Acknowledgments are expressed to _V.L. Ginzburg for valuable

advice., There are 11 references: L Soviet, 1 French and
6 English,
ASSOCIATION: Ural'skiy politekhnicheskiy institut

(Ural Polytechnical Institute)

SUBMITTED: August 28, 1959, originally;
March 10, 1960, after revision.
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AUTHORS skrotskiy, G.V. and Kurbatov, L.V

TITLE The Effect of Magnetic Long-range Order Fluctuations
on the Temperature pependence =g the width of a
Ferromagnetic Resonance Absorption Line

PERIODICAL: Fizika metallov i metallovedeniye, 1960; vol. 10;
No. 3. pPP. 335 - 340

TEXT: A simple statistical-mechanics calculation is given

to an explicit expression for broadening of a
ferromag i 1ine due to magnetisation
fluctuations, j y for knowledge of the sample

microstructure. s shown that for any one sample:
e 1/2

AHf(G" (as) : —;

where G'(a )y = /(1 - a%) .
s s

a is the spontaneous magnetisation in relative units;

s
Cnrdl/3€9 is the Curie temperature;
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The Effect of Magnetic Long-range Order Fluctuations on the
Temperature Dependence af '“'e Width of a Ferromagnetic
Resonance Absorption Line

T is the absolute temperature of the sample,

A\Hf is the line broadening .

A table on p. 339 gives the values of the quantities
occurring in Eq. (1%4) for a monocrystal of yttrium ferrite
garnet (Curie temperature of 560 °K): Eq: (14) can be seen
to be obeyed within the temperature rangs 494-.556.5 °K. The
authors discuss also ferromagnetic resonan:ze line broadening
in polycrystalline samples. when anisotropy broadening and
broadening due to air pores occur in addition to brcadening

due to magnetisation fluctuations. The paper ends with a
brief discussion of ferrite garnets with a sompensation
point; this point is a temperature at which spontaneous

magnetisation of sublattices cancesl cut 2a:h other and the
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resonance line broadens quite strongly. Acknowledgments are
made to A.G. Gurevich and I.Ye. Gubler for communicating their
results before publication.

There are 1 table and 22 references: 5 Soviet and

17 non-Soviet.

ASSOCIATION: Ural'skiy politekhnicheskiy institute imeni
S.M. Kirova (Ural Polytechnical Institute )
imeni S.,M. Kirov) {

SUBMITTED: May 10, 1960
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AUTHORS: Ryzhkov, V., M,, Skrotskiy,K G. V.
TITLE: Some specilal features of the free precession of atomic nuclel

PERIODICAL: .eferatlvnjy zhurnal, Fizika, no. 2, 1662, 37, abstract 2va84
("Tr. Ural'skogo polltekhn. in-ta", 1961, v. III, 45-62)

TEXT: The cutoff process of polarizing magnetic fields in experiments on
the free precession of nuclear magnetic moments is examined. It is showvn that if

the time in which the magnetic field changes direction is shoriter than half the
period of the Larmer precession of the nuclear magnetic moments, the nuclear
magnetization vector does not manage to keep up with the field (ansdlaba»ic case),

In the case of slower rotations of the field, the nuclear magnetization vector b////
does keep up with the field and free precession is not observed(adiabatic case).
The effect of magnetic-field inhomogeneities on the amplitude of free precession
is examined. It is shown that in the case of a constant gradient and a cylindri-
cal specimen, the envelope of the oscillations of the free-precession signal can
be expressed by a Bessel function of the first order, which corresponds to the
appearance of well pronounced veats. Calculation results were substantiated
experimentally.
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AUTHORS: Skrotskiy, G. V., Izyumova, T. G.
TTTLE: Optical orientation of atoms

PERIODICAL: Referativnyy zhurnal, Fizika, no. 6, 1962, 16, abstract 6V101
("Tr. Ural'skogo politekhn. in-ta) 1961, sb. III, 71 - 8h4)

TEXT: Review. Some details of the process of the optical orientation of
atoms In alkali metal vapors are described. The following problems are con-
sidered: the energy spectrum of alkali metalatoms, the principle of the optical
crientation of atoms, the optical detection of atomic polarization, the calcula-
tion of the effect of relaxation processes on the degree of optical pumping of
atoms, and the role of buffer gases.

[Abstracter's note: Complete translation)
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SOURCE: RZh. Fizika, Abs. 8B13l , . N
AUTHOR: ~Skrotskiy, G. V. g : 7\

cavmeiaon ‘rw\

TITLE: Grc‘vn‘tatlonal field ofa homogeneous unlformly movxng sphere

CITED SOURCE: Tr. Ural skogo pol:.te;chn. J.rx—ta, sb 123 1962, 85-88

" TOPIC TAGS: c'rav1tatlona1 field, spher1cal symmetry, Schwarzschild
solution, special relativity theory

TRANSLATION: The spherically-symmetrical gravitational field deter- .
_mined by the Schwarzschild solution has been calculated in a coor- )
dinate system that moves uniformly relative to the source. The Do
Lorentz transformations are applied to the components of the metric
tensor in the calculations. The momentum of the field in the new
coordinates, calculated in accordance with the known formulas, co-
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incides with the usual expression for the momentum of a particle
within the framework of special relativity. Ya. Pugachev.
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Use of the phenomenon of optical orientation of atoms in
the measurement of weak magnetic fields, Trudy Ural, poli-
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(Atoms) (Magnetic fields--Measurement)
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AUTHORS ¢ Rotshteyn, A.Ya.. and Skrptskiy, G.Ve
TITLE: Radio-spectroscopic methods of measﬁ;;;E\;Eak
magnetic fields '
- SOQURCE: USSR. Ministerstvo geologii i -okhrany nedr, Osoboye

konstruktorskoye byuro. Geofizicheskoye
priborostroyeniye. no.8, 1961. 36-65

TEXT : The special features of magnetometers based on free
nucmear precession are discussed. The frequency of free :
precession is strictly proportional to the total vector magnetic
field strength, and so field strength can-be assessed absolutely
and not as an increment over an unknown level as in permalloy
magnetometers. Given adequate signal-to-noise ratio, the accuracy -
depends on the accuracy with which the proton magneto/mechanical ‘s
"ratio y, ‘is known for water or other-fluid, and the measurement
of this is discussed. Accuracy ¢an be improved by increasing the
magneto/mechanical ratio, the duratibn of measurements, the )
signal-to-noise ratio, or the strength of the magnetic field being
measured. Similar considerations also apply to resonance methods
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of measurement. Ways of reducing inaccuracies due to atmospheric

and industrial noise are briefly explained. Frequency is usually
measured by counting the cycles of free precession in a fixed time
interval., With one-second interval, the accuracy required is -

0.0k c/s. After describing methods of frequency measurement, 4
existing precession magnetometers are reviewed in three groups '
according to method of frequency measurement. Tn some magneto-
meters the beat signal and standard frequency are recorded

together with time markers; others use vibration frequency meters.
However, the most widely used is the third group employing electron
counter frequency meters. A novel Soviet portable instrument is
described and so are the instruments used in the Vanguard

satellites. The foregoing relates to measurement of the modulus

of the magnetic field vector. BY combining the magnetometer and
Helmholz rings the direction of the vector in three-dimensional

space can also be measured; various methods are explained. The

. free-precession method can also be used to measure magnetic field
gradients, Despite their-considerable advantages, free-precession
magnetometers have certain disadvantages, particularly the small
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amplitude of the output signals. This necessitates the use of

* large pick-ups and powerful polarising sources, The sample must be
remagnetised from time to time, which interrupts operation and
prevents the use of simple methods of frequency measurement and
limits the speed of the measurement, ' Because of the low frequency

of precession in the terrestrial magnetic fields, measurement

times are unduly long. Accordingly, possible developments in radio
spectroscopic magnetometers for weak field measurements are '
discussed., Magnetometers using the Oberhauser effect have been
suggested, but would require a suitable paramagnetic salt which, ]
.when dissolved in a liquid containing protons, would give greater 2a
signal strength without appreciably altering the relaxation time, )
Oberhauser-effect magnetometers are more intricate than free-
precession magnetometers because they use complicated high-frequency
generators, Nuclear-precession generators (with Maser-type feed-
back and flowing liquid) can provide a continuous undamped
precessional signal, whose frequency follows the magnetic field
intensity, but they cannot make continuous measurements,
Magnétometers may be characterised by their ability to record actual
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magnetic anomalies, Precession aeromagnetometer type A3M-49
(AEM-49) can record at a rate of 80 y/sec and anomalies which vary
as fast as 200 y/sec are recorded with considerable error. The
speed of measurement of nuclear generators may be increased by
‘using several frequency-meters operating at successive time shifts,
. Nuclear-precession magnetometers determine the total field strength
at each measurement and the field change "‘between measurcments does . A
not exceed 0.1l%. They thus give excess information which could in '
principle be used to ensure greater speed and accuracy, Their
frequency meters may be more simple and interference-free than the
electron~-counter type, but are less stable than those used in the
free precession method. Electron resonance and free precession
might be used in magnetometers, and work in this field is briefly
reviewed., DMagnetometers based on the optical orientation of atoms
are briefly described; they can determine both the magnitude and
‘“Hirectiﬁﬁ“ﬁf‘%ﬁé”magnetlc field, "By using helium rather than
rubidium these magnetometers need no thermostatic control of the
absorption chamber and the helium need not be absolutely pure,

The helium magnetometer can detect changes of field of
4 \ mundredths of and can measure 1e1ds of a Iew-7f
Card 4/~ There are iﬁlflgurﬁs.
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AUTHORS: Izyumove, T. G., Skrotskiy, G. V.
TITLE: Theory of double electron and nuclear resonance in systems

with hyperfine interaction

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 40
no. 1' 1961, 133-142

TEXT: The method of double magnetic resonance is applied to systems con-
taining two kinds of magnetic momentsj here the specimen is exposed toc a
coastant magnetic field and two variable magnetic fields, whose frequencies
are nesr the Larmor frequencies of the precession of the two types of mag-
netic moment. In interactions of the latter (e.g., hyperfine interaction) gﬁ\
a correspondence of resonances of two systems occurs. In the presence of
nuclear and electronic paramagnetism, the hyperfine interaction leads to a
number of effects, which may be gsubdivided into two groups. The first group
comprises effects due to the action of electron paramagnetic resonace upon
nuclear resonance (e.g., Overhauser effect). The second comprises effects
that are due to the action of nuclear resonance upon electron resonance.
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Such an effect was observed for the first time by Feher and was gqualitative-
1y explained. (The saturation of the nuclear system leads to no noticeable
polarization of the electron spins, whereby the conditions for the satura-
tion of the electron system are changed and a change in the absorption of
the energy of an r.f. field is caused by the electron system). The present
paper gives a quantum-mechanical analysis of the effect produced by nuclear
magnetic resonance upon paramagnetic resonance. Such an analysis cannot be
carried out within the framework of the linear theory of magnetic resonance,
The authors operate by means of the method of the statistical perturbation
theory developed by Tomita. A system is gtudied which consists of nox-
compensajed electron spins sk, ®hich are near several nuclei with diiferent
moments I-. Between electrons and nuclei a gcalar interaction is a:sumed,

and also an interaction between electrons and lattice. The magnetic field bX(

in which the specimen is located, is assumed to be characterized by
>

> -> > > 3>
H=H+ hs(t) + hI(t), where h_ and h; are the strengths of the microwave

I
and the r.f. fields. These fields a§p assumed to be circularly polarized
in a plane that is perpendicular to o The Hamiltonian of the system

congisting of electrons and nuclei is set up as:
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a . A . . A *1 ,'. ~ A . Ag A . ‘
Xa-gyp z zkg - Zglplflﬂ +. Z A gkfl + 8F +%_, where'p_ and p. denote 1O
878 ¢ 1 'l o 1 F: A B §
< [ B

electron and nuclear magneténg, respeotively, Al denoting the hyperfine in-
-3 . ' .
teraction constant; the term 'sF takes electron-lattice interaction _ _
* A B .
(3 nifgk) into ‘account, and XF is the operator of lattice energy. By the iB

_introduction of variables adapted to the problem,'&.ia transformed to _
scalar representation. It.is further assumed that the energy of hyperfine °
interaction is low compared to the Zeeman energy of the electrons, in which
case electron and nuclear spins precess independently around the strong . o:~‘
constant field H,, and the hyperfine interaction may be considered as a Aeta
perturbation. In this case, the hyperfine interaction leads to an irregu-
lar broadening of the epr lines (Ref. 6), which, as the spin system is not
in equilibrium, is also a function of time. On these assumptions, the
equation of motion for the magnetization vector of the electron system is IR
determined which, in first approximation (taking account of the terms ) .

- linear in'hfly/kT) reads as follows:
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: This equa.tion for vaniahing hyperfine interaotion goes over into ‘the R J
- equation given by Tomita. -By means of (40), the complex susceptibility - - S

and the saturation factor of the electron gystem:are calculated~

In the steady state MT X'h xnh i M - IH Z hOldSy A_ ’ —_— e -
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AUTHORS: Skrotskiy, G. V., and Izyumova, T. G.
TITLE: Optical orientation of atoms and its applications

PERIODICAL: Uspekhi fizicheskikh nauk, v. 73, no. 3, 1961, 423-470

TEXT: The optical orientation of ions and atoms, which have magnetic
moments in the ground state, may arise with selective absorption and the
subsequent emission of light by these atoms and ions. This optical
orientation may arise not only in beams, but also in vapars at reduced
pressure. This opens a new way for the study of the structure of energy
levels in the ground state and also in the excited states. Studies
conducted later led on the one hand to the development of the method of _—
optical orientation and to the elaboration of a theory of the phenomena
accompanying the "optical pumping" (pompage optique). By this term one
understands the following phenomenon: Irradiation of an assembly of atoms
by light with the resonant frequency changes the type of filling of
energy sublevels of the ground state of atoms: J. Brossel and A. Kastler
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of the ground state sublevels., Table V shows the resonant frequency

as a function of the puffer gas pressure. Pheoretical studies by

R. K. Dicke are pointed out., IV, Phenomenological theory of the optical
orientation of atoms. Equations for magnetization, effect of the radar
frequency field upon the process of the crientation of atoms. The case

of the "slow passage" according to Bloch is mentioned. V. Determination

of the radar freguency resonance with the optical nethod. Determination

of the constants of superfine structure, as well as of the g factors V/

of nuclei and electrons. The energy spectrum of the atoms of alkali

metals in a magnetic field, experiments on the study of radar freguency
resonance with optical methods, multiquantun transitions, determination
of the constants of hyperfine splitting. J. Brossel and F. Bitter were

the first to study the 63P1 state of mercury atoms by the optical method.

vI, Practical applications of the method of optical orientation of atoms:

Weasurement of weak magnetic fields, determination of orientation in the
space, standard of frequency deternined by atoms. H. G. Dehmelt was the
first to point to the possible use of the optical orientation of atoms
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PROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001651130006-8"



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001651130006-8

_ EEEHR

~ 5/053/61/073/003/002/004
Optical orientation of atoms... B125/B201

and 75 non-Soviet-bloc. The three most recent references to English-
language publications read as follows: T. L. Skillman, Intern. Hydro-
graph. Rev. 37, 107 (1960), F. D. Colegrove, P. A. Franken, Phys. Rev.
Lett. 4, 548 (1960), ©. li. Maiman, Phys. Rev. Lett. 4, 564 (1960).
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| AUTHOR: Skrotskiy, G. V3 pokazan'yev, V. G. A 7%
A oty 7 /

' wITLE: Energy spectrum of the 2381 state of He> in an Wﬂﬁlﬁ——&/ N

. SQURCE: IVUZ. Radiofizika, V. 7, no. 6',-1‘962&,' 1106-1110

* qpopIC TAGS: _helium, ‘energy spectrum, metastable state, transition frequency,
' Zeeman splitting . _ :
ABSTRACT: To facilitate the study of the atomic structure and spectrum of He3 '
and He'* atoms by the method of optical orientation, the authors investigate the. S T
energy spectrum of the metastable ground state of He~. The energy of the megnetic.
~ gublevels of the 2381 state of the He3 atom in en-arbitrary meagnetic: field are o
first calculated by determi ¢ the secular equation of the corres-
ponding Hamiltonian. The re the expressions obtained
. by K. F. Remsey (Molecular Beams, “Tran M. - 196C The frequencies . k
. of the allowed transitions between determined and~
' it 1g shown that the frequencies of the between the sublevels of the '

Y
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..~ ACCESSION.NR:.. AP5006022 T S T /.
235, ground state with magnetic moment F = 3/2 and 1/2 in o magnetic field on the
order of 1 Oc lie appioximately in the regions 1.9 and 3.8 Mcs, respectively. S
The seme equations can be used to ‘determine the intensity of a wesk megnetic field .
from the measured transition frequency. It is chown that four resonant lines '
should be cbserved in a week megnetic field, and the expressions for their fre- - S
quencieg are given. A simple "expression_.convenient, for an experimental determing~- -
tion of the hyperfine splitting constant, 1s also derived. Orig. ert. has: 24

formulas.

ASSOCIATION: Ural'skly politekhnicheskiy institut (Ural Polytechnic Institute) -
. guBCopE:s P, OP :

SUBMITTED: O3Feb6h - ENCL: 00
NR REF SOV: 001 OTHER: o2
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‘wamiusu

" S
TITIE: Contribution to the theory of optic&l crient&tiou in Kc3 S "ﬁf i

| SOURCE: Iwz Radiofizike, V. 7, ro. 6, 1964, mm

| 'IOPEC TAGS s _heliun 1optical orie:rte.tion, level transﬁ:ion, resonanﬁ freq_uency,
' magnetization mFensity, oriented etea _

ABSTRACT: This is & companion to & paper ‘Uy uhe geme authors in the same gource
(Tzv. vyssh, uch. zaV. - Radiofizika v. Ty 06, 196k; Accession ApS006022); 1
to & d.:lscuss* gn of seme featuxes of optical orientation of metas
5y stete. The helium ig situsted in an arbitrary !
magnetic field. The relative probabilitigs of transitions induced by lght of
resonant frequency between the 233, end 2°Po,1,2 levels of orthohelium are de-

“fermined by ‘éalculating the- -gigy a.namgnetize.tion of the optf.ce.}.lsr oriented
helium atoma for both ‘palarized and ungo;'.arized 1dght i ing*a.long 4he &
recbion of the mognetizing t‘leld. 3‘51--2 -
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transitions the magnetiza.tion and the signsl sre Lsrger than the walues obt&ined i
for the other two transiticns., Although the snalysis e Ifmited o ight pro- =~ °
pagating along the field, the effect of light perpendicular o the field cax be
analyzed simiiarly and in some cgsses such light can produce more effective ori-  °
entation of the atoms than the longitudinel light. The feasibility of a gensitive
heliun magnetometer based on the results of the aerticle is briefly discusaed. P
Orig. art, has: 28 formmulss dnd 4 tebles,

ASSOCTATION: Ural'shy politekhnicheakiy institut (u:-e.z Polytechnic Inxtituﬁe)
m: osfebeh  EGL: 00 mm: e
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‘ACCESSION NR:  AP5019229

© - jAUTHOR: Pokazan'yev, Vs G.; Skrotskiy, G. V. .. = - . o ;L’—’ o
l7ITIE: Radicoptic resonance of atoms in Wﬂ T
. !GOURCE: Zhurnal eksperimental'noy i seoreticheskoy fiziki, v. 49, no. 1, 1965,

7 1163-169 o :

.. {TOPIC TAGS: radiooptic resonance,

" {cadmium atom, hyperfine structure,

ABSTRACT: An expression is derived for the intensity of the fluor

when microwave and radio-frequency
14n a state of radicoptic resonance
", jof the system is analyzed with the interaction between the atom an

‘Ifield taken into account in the Hamiltonian of the system with first-order pertur-.
bation-theory accuracy. The analysis shows that the
appreciably when the nuclear resonance freguency is approeched.

fiuoreséénce intensity, ‘double resonance, .
magnetic field, rf field '

escence produced

in a strong magnetic field.

‘The results are

~ |compared with experimental date on gaseous cedmium a
“iregonance can be used to investigate experimentally
atoms. Orig.'. art. has: 1 figure and 32 formulas.

1Ay

" | ASSOCIATION: Ural'skiy politekbnicheskiy institut {Ural Polyte

deard:l/z Lol

o/ osoen/ca65/one |

fields are applied to & system of excited atoms
The time evolution

d the radiation .

fluorescence inmtensity changes

nd it is shown thet radicoptic:

the hyperfine structure of ./
o o lodli

chnic Institute). = ot
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Work of the norm research station of the administration of
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(Volgograd Province~-Petroleum industry--Prcduction
standards)

(Velgograd Province-—Gas industry--Production standards)
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Volgograd drillers' practice of introducing xrz,echanisms which .

apeed up hoisting and lowering operations. Neft, khoz. 39 no.l12:

60-63 D 161, _ (MIRA 14:12)
(Volgograd Province--0il well drilling--Equipment and supplies)
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AUTHOR: Skrovének, Ambrdz, Engineer
TITLE: “Recoption of Fli Broadcasting With a TV Receiver

PERTODICAL: Sd&lovaci technika, 1960, Nr 3, pp 87-88

ABSTRACT: The author describes various methods to receive fm
radio programs with a TV receliver and gives a de-
tailed description of the method employed in the

Soviet TV sets "Rubin” (diagran 1) and "Rekord"
(diagram 2). The Soviet receivers have superhet b//
functions, are equipped with an additional oscil-
1ator for fm reception and use 2 frequency-mixing
stages. Upon the first mixing, an intermediate
frequency arises which is conform to the interme-

diate video frequency, ard upon the second mixing,

a frequency of 6.5 mc is resulting, conform to the
original intermediate audio frequency. This stage

Card 1/2 is tuned with the same elements as used for TV
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Reception of Fii Broadcasting with a TV Receiver

tuning. The receivers are fed from 2 transformers
and the one, supplying the video circuits is dis-
connected during fm radio reception. The oscilla-
tor frequency is fed to the demodulating diode
either directly or thru the last stage of the inter-
mediate video—-frequency amplifier. lixing takes
place due to the non-linear characteristics of the
diode and a frequency of 6.5 mec results, same a8 in
Yy reception. The audio stage. tuned to this fre-
quency, processes the fm signals the conventional
way up to the loudspeakeT. The author gives then
a wiring diagran of the Cgzechoslovak TV receiver
(b“Athos", modified for fm radio reception (graph 3)-
There are 2 diagrams.
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SKROVANEK, Ambroz, 1inz,

amnit ler Sde. tech 13
Univeraal transistorized low-freanancy amnii .

n0,2:51-52 F '65.
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SKHOVANEK, Ambroz, inz.
Preamplifier for electron tube toltmeters, Sdel tech 11 no.8:
369<310 Ag 163,
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SKROVANEK, Ambroz, ins.

Trangistoras in low-frequency engineering, Sdel tech 11 no.5:
172-175 My '63.
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